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ATTORNEYS AT LAW

THOMAS R. WooD
Direct (503)294-9396

trwood@stoelcom

October9, 2006

BY OVERNIGHT DELIVERY

Mr. GaryYee
CaliforniaAir ResourcesBoard
PostOfficeBox 2815
Sacramento,CA 95812

Ms. LauraYannayon
U.S. EnvironmentalProtectionAgency
Region9, A~rDivision
PermitsOffice (Air-3)
75 HawthorneStreet
SanFrancisco,CA 94105

Re: BHP Billiton Mitigation Report

DearLauraandGary:

As you know,BHP Billiton LNG International(“BHP’s”) enteredinto a contractwith Olympic
Tug & Barge(“Olympic”), ownersof thetug PacificFalcon,to repowerthevesselpropulsion
enginesasmitigation for the emissionsfrom theCabrillo Portproject. BHP previously
submitteda reportto you bothoutliningtheanticipatedemissionreductionsto be gainedfrom
this projectthat calculatedbaselineemissionsbasedon aweightedemissionfactorderivedfrom
thevesselsthatwerehaulingthebargeJovalanatthetime. EPAsubmittedcommentssuggesting
that it wasmoreappropriateto utilize an actualsourcetestedemissionfactorfrom thePacific
Falconfor calculationof emissionreductions.TheARB indicatedthat it was in agreementto use
thePacific Falcontestdatafor computingbaselineemissionssolong asthe testresultswere
moreconservativethanthefour tug emissionfactorproposedin the initial mitigationreport.
Therefore,BHP requestedthat its consultant,OceanAirEnvironmental,arrangefor source
testingof the tugPacificFalcon.A sourcetestprotocolconsistentwith theISO 8178E-3 test
cycle andSouthCoastRule1631 waspreparedandsubmittedto you both. Consistentwith this
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protocol,BHP’s contractor(AlmegaEnvironmental)performedthestackteston September—‘

2006. NOx testingwasdoneusingCARB Method 100. Theenclosedreport outlinesthe results
andprovidesyouwith theassociatedproceduresandQuality Assurancedocumentation.

TheAlmegareportdocumentsamodeweightedNOx emissionfactor(averageofport and
starboardengines)of 9.74 g/bhp-hr. As you will note,this is lower thantheemissionrate
proposedin thereportpreviouslysubmittedto you. We havethereforerecalculatedthe
anticipatedemissionreductions.Whenthesourcetestemissionfactor is employed,thepredicted
emissionsdecreasestotal 67.9tonsofNOx peryear. Therevisedspreadsheetdemonstratingthe
emissionscalculationsis includedwith this letter.

BHP previouslysubmittedto you theNOx sourcetestreportfor thetestingperformedon thetug
Klihyam. Enclosedwith this letter is acopyoftherevisedspreadsheetreflectingtheNOx
emissionfactorderivedfrom thetest. As wepreviouslyindicated,thetotalNOx reductions
anticipatedfrom repoweringtheKlihyam will bea minimumof 97.6 tonsof NOx peryear.

A summaryof theoriginalemissionreductionestimatesandthefinal emissionreduction
calculationsfollows:

M/V Klihyam

Old NOx reductions= 138.7tons/yr
NewNOx reductions= 97.6tons/yr

MN Pacific Falcon

Old NOx reductions= 78.0 tons/yr
NewNOx reductions= 67.9tons/yr

Total Annual NOx Reductions: 165.5tons per year
Stationary SourceEmissions: 75.9 tons per year
Total Project NOx Emissionsa: 124.0tons peryear

aStationary Source+Vesselin Federal Waters

Basedon theemissiondecreasesanticipatedfrom thetwo tug repoweringprojects,BHPbelieves
that it hasmorethansatisfiedits commitmentto EPA to mitigatethestationarysourceNOx
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emissionsandits commitmentto CARB to substantiallymitigatetheprojectNOx emissions.In
fact,with this level of emissionreductiontheprojectsubstantiallyexceedsthemitigation
requirementsthat would be requiredif theprojectwerelocatedonshore.Therefore,we believe
thatour mitigation obligationsarefully satisfied.

Pleasecontactmeif you haveany questionsaboutthisreport.

cc (w/o attachments):
Amy Zimpfer
Margaret
PeterDouglas
Mike Villegas
Dwight Sanders
MarkPrescott
CherylKarpowicz
ReneeKlimczak
Rick Abel

Attachments: Pacific FalconSourceTestReport
Pacific FalconEmissionReductionSpreadsheets
Klihyam EmissionReductionSpreadsheets

Sincerel

Wood
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1.0 EXECUTIVE SUMMARY

Key project information is provided in the summary below. Test results are summarizedin
Table I-I.

Customer OceanAir
P.O.BoxNo.1318
Somis,CA 93066

Contact:Mr. MaheshTaiwar,tel. 805 386-1882

j~q~4pmentLocation —

Xgpipment

Marine VesselatPacific Falcon

Iwo InternalcombustionEngines

TestObjective MeasureemissionsofNOx and02 inorderto determinean
emissionfactorfor oxidesofnitrogenfor atugboatengine
ppweredkx two EMD 16-645engines

TestRequestedby Mr. MaheshTaiwarofOceanAir

f2a~(s)_ 20 September2006

TestingFirm AlmegaEnvironmental& TechnicalServices
5251 McFaddenAvenue
HuntingtonBeach,CA 92649

Contact:Mr. BikashSharma,tel (714) 889-4000

TestPersonnel Tim Ta andRobertSummerlinof AlmegaEnvironmental&
TechnicalServices

Measurements
CEMS:NOx, 02 EPA InstrumentalAnalyzerMethod
Stack_Flow_Rate_(calculated)_F_EPA_Method_19



Table 1-1. Engine Exhaust Emissions test
PORT ENGINE
Test Date: 9/20/2006
Fuel Type: ULSD
EngineType: 16-645E6
EngineRating: ftp.
Location: MN Pacific Falcon

A, ENGINE PERFORMANCE DATA

Engine Power(pTophp)
Engine power (kw)
Fuel Flow (kg/hi)
Intake Air (drykg/br)
Exhaust flow (dry lcg/hr)
Engine RPM
Engine RPM % of Rated
Engine Load % of Rated
BSFC (lbs fuel/bhp-hr)
Gal/hr Prop fuel

S. GASEOUS EMISSIONS
WOx (dry ppmv)

02 (%)

C. EXHAUST EMISSIONS ANALYSIS

0, RESULTS

Mode Weighting Factors

Weighted Specific WOx (gnis/kw-hr)

100% 75%I 50% 25%

1,100 750 315
1190 821 560 235
340 232 164 70

13942 12587 11918 7724
14282 12819 12082 7794

901 810 718 569
1.00 0.90 0.80 0.63
0.82 0.56 0.38 0.16

0.470 0.466 0.481 0.490
106.9

688.3

73.1

481.04

51.5

313.03

22.0

187.89
14.35 15,91 17.17 18.43

0.2 0.5 - 0.15 0,15

4.21 6.60 1.21 0.47

Total Mode Weighted NOx 12.49 gnn/kw-hr 9.32 gms!bhp-hr
Cycle weighted H.P. 1,029 H.P.
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Table 1-2. Engine Exhaust Emissions test
STARBOARD ENGINE
Test Date: 9/20/2006
Fuel Type: ULSD
Engine type: 16-645E6
Engine Rating: H.P.
Location: MNPacific Falcon

A. ENGINE PERFORMANCE DATA

Engine Power (prophp)
Engine power (kw)
Fuel Flow (kg/hr)
Intake Air (dry kg/hr)
Exhaust flow (drykgs’hr)
Engine RPM
Engine RPM % of Rated
Engine Load % of Rated
BSFC Øbs fuellbhp-hr)
Gal/hr Prop fuel

S. GASEOUS EMISSIONS

NOX (dry ppmv)

02 (%)

C. EXHAUST EMISSIONS ANALYSIS

0. RESULTS

Mode Weighting Factors

Weighted Specific NOx (gms/kw-hr)

100% 75% 50% 25%

1,800 1,380 875 400
1343 1029 653 298
384 292 191 89

14901 14596 12678 9088
15285 14888 12869 9177

934 852 750 591
1.04 0.95 0.83 0.66
0.92 0.71 0.45 0.21

0.470 0.466 0.481 0.491
120.7

743.81

91.7

569.48

60.0

431.04

28,0

243.35
13.99 15.51 16,82 18.23

0.2 0.5 0.15 0.15

4.03 7.52 1.48 0.59

Total Mode Weighted NOx 13,63 gmstkw-hr 10.16 gms~bhp-hr
Cycle weighted H.P. 1,241 H.P.
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2.0 INTRODUCTION

Almega Environmental & Technical Services (Almega) was retained by Ocean Air
Environmental,LLC. to conductemissionstesting a tug boat poweredby two EMD 16-645
engines.Thepurposeof thetestwas to determinean emissionfactorfor oxidesof nitrogen.The
testingwasdonein accordancewith ISO 8178 EmissionTestCycle.

Oxidesof nitrogen in the exhaustwere testedusing the EPA instrumentalanalyzermethod.
AlmegaEnvironmentalis aCARB approvedsourcetestcompany.

2.1 DocumentOutline

This report is organizedas follows. Section 1.0 is a summaryof the project and test results.
Section2.0 describesthe project, its objectivesand approach.Section3.0 discussestestresults.
Section 4.0 describesthe equipmenttestedand applicable sampling locations. Section 5.0
describesthe samplingand analysisproceduresusedto conductthe testing. And Section 6.0
describesQuality Assuranceand Quality Control activities performed.The Appendicescontain
testresults, calculateddata,rawfield data,facility processandtestdata,calibrationrecords,and
certificationdocuments.
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3.0 TESTRESULTSAND DISCUSSION

Thetestingwas conductedafterthearrival of Almega’stestpersonaland set-upoftestequipment.
The Source was operatedby plant personnelduring testing activities. No unusual operating
conditionswerenotedduringthetestperiods.

3.1 TestDiscussion

Testresultsweresummarizedin Table 1-1 and 1-2 anddiscussedbelow.

Port Engine:

100%Load(Mode1):

• ThemeasuredNOx concentrationwas 688.3 ppmv on dry basisand NOx emissionwas
4.21 gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas 14.35%.

75% Load(Mode2):

• The measuredNOx concentrationwas 481.04ppmv on thy basis andNOx emissionwas
6.60gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas 15.91%.

50%Load(Mode31~,

• The measuredNOx concentrationwas 313.03 ppmv on dry basisandNOx emissionwas
1.21 gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas17.17%.

25%Load(Mode4):

• The measuredNOx concentrationwas 187.89 pprnvon dry basisand NOx emissionwas
0.47 gmslkw-hr.Themeasuredoxygenconcentrationatthis loadwas 18.43%.

The total measuredNOx emissions(Total mode weighted NOx) for this engine were 12.49

gms/kw-brand9.32 gms/bhp-hr.

Enginesareratedat 1950h.p. @ 900 rpm, andmaximumrpm achievedduringthetest.
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Starboard Engine:

100% Load (Mode 1):

• The measuredNOx concentrationwas 743.81 ppmv on city basisandNOx emissionwas
4.03 gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas 13.99%.

75%Load(Mode2):

• ThemeasuredNOx concentrationwas 569.48ppmv on dry basisandNOx emissionwas
7.52gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas 15.51%.

50%Load(Mode3):

• The measuredNOx concentrationwas 431.04ppmv on dry basisandNOx emissionwas
1.48 gmsfkw-hr.Themeasuredoxygenconcentrationatthis loadwas 16.82%.

25%Load (Mode 4):

• The measuredNOx concentrationwas 243.35ppmv on dry basisand NOx emissionwas
0.59gms/kw-hr.Themeasuredoxygenconcentrationat this loadwas 18.23%.

The total measuredNOx emissions(Total mode weightedNOx) for this enginewere 13.63
gms/kw-hrand 10.16gmst’bhp-hr.

Enginesareratedat 1950h.p. @ 900 rpm, andmaximumrpm achievedduringthetest.

Stackgasflow ratewasderivedfrom the fuel flow rateusing the EPA’s F-factorand measures
oxygenin the exhaustasspecifiedin EPA’sMethod 19. RPM was readfrom thevesselon board
tachometer.Fuel flow wasdeterminedusing fuel flow meteron boardvesselthat arecapableof
measuringthesupplyandreturnflow ratefor eachengine.
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4.0 EQUIPMENTAND PROCESSDESCRIPTION

Theprocessandequipmenttestedaredescribedbelow.

4.1 Tug BoatEnginesDescription

Tug BoatKlihyam enginesare modelEMD 16-645E6,ratedat 1950 h.p. at 900rpm each.Each
enginehasits ownseparateexhauststack.EnginescontaineddieselfueL

4.2 EngineOperatingConditionsDuringTesting

Eachenginewasoperatedfirst at eachofthe four operatingmodesof theE-3 test cycle. 100%
loadand 100%rpm wasderivedfrom thefull throttleposition.

4.3 SamplingLocations

Sampleprobewasdroppedin from the exhauststackopening. The enginesexhaustfrom the
engineroomin the lowestdeck, theexhaustis locatedstraightup from theupperdeck. There is
at least10-15 ft of straightrun.Stackdiameteris estimatedto be 12 inches.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Test measurementswere performedaccordingto samplingandanalysisprocedurespromulgated
by theCaliforniaAir ResourcesBoard(CARB), or US EnvironmentalProtectionAgency(EPA).
The samplingand analysisproceduresusedfor this test programaresummarizedbelow. Any
modificationsordeviationsnotaddressedhereinarediscussedin Section3 of this report.

5.1 EPAInstrumentalAnalyzerMethod— ContinuousMonitoring ofGaseousEmissions,
CEMS

5.2 EPA Method 19— StackGasVolumetricFlow Rate(calculated)

5.1 EPA Instrumental Analyzer Method - Continuous Monitoring of Gaseous
Emissions,CEMS

In this Method,gaseouscomponentsof the stackgas(NOx, and 02 aremeasuredcontinuously
accordingto EPA instrumentalanalyzermethodusing Almega’s mobile continuousemissions
monitoringsystem(CEMS).Figure5-1 is a schematicofAlmega’sCEMS.

TheCEMS extractsandconditionsa representativestackgassampleandanalyzesthe gasusing
one or more analytical instruments.Typical CEMS instrumentationis describedin Table 5-1.
The extractionand conditioning systemconsistsof a stainlesssteelheatedprobe,a shortheated
TEE sampleline, a conditioningsystem,a TEE-diaphragmpump and aTEE transport(sample)
line. The sampleconditioning system, consisting of water knockout impingers and/or a
thermoelectriccondenser,removesmoisturebeforethegasis deliveredto the analyzers.Sample
flow anddelivery are controlledusing aflow controlpanelthat includesvalves,pressuregauges,
and flow meters(Rotameters).The flow control panelallows the userto deliver samplegasto
any and all instruments.Instrumentreadingsare recordedusing a real-time strip chartand an
electronicdataacquisitionsystem(DAS). Other pertinentdatasuchascalibrationgascylinder
numbersand concentrations,test location, dates, times, and operatoridentification are also
recordedon thestrip chartandon thefield dataform.

Sampling includespretestandpost-testcalibrationand bias checksfor eachsamplingrun.Raw
concentrationdataarecorrectedfor samplingsystembias usingthefollowing equation:

CCORR = CMA x (C -

(B1ASsp~- BIASZERO)

Where: CCORR = Concentration,correctedfor drift andbias
C~ = Averagemeasuredconcentration(raw value)
BIASZERO = Averageinstrumentresponseduring zero biascheck
CMA = Certifiedconcentrationof applicablespangas
BIASSPAN = Averageinstrumentresponseduring spanbiascheck
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Thefollowing QA/QCactivitiesareperformedduringtesting.

• Prior to testing, eachindividual analyzeris calibrated(adjusted)by introducingzero,hi-span
andmid-spangasesdirectly into eachanalyzerandby making correspondingadjustments.

• Prior to testing, calibration error, linearity and systembias checksareperformedon each
analyzer.Calibrationerror and linearity checksare performedby injecting knowncalibration
gasesdirectly to eachinstrument.Systembiaschecksareperformedby injecting calibration
gasesatthesampling-probe/junctionorat thesamplingprobetip.

• The system responsetime for eachparameteris determinedat the moment when the
calibrationgasfor thebias checkreaches95%of its expectedconcentrationvalue.

• A Leak Checkis conductedbefore samplingand periodically thereafterto ensurethat no
leakageoccursin theentire samplingapparatus.Theleakcheckis performedon thevacuum
sideby sealingtheprobetip andincreasingvacuumto above20 inchesof mercury.After the
vacuumstabilizes,it should hold constantlyat about20 in. Hg On the pressureside, the
pressuregaugeindicator should drop to zero and flow to eachindividual Rotameteralso
shoulddropto zeroto indicateasuccessfUlleakcheck.

• Calibration gasesusedto spaninstrumentationconformto EPA Protocol-i. Certified gases
areno older than 18 monthsfor stableconstituents(e.g. 02, CO2. NOx, CO. SO2 and THC)
and 6 months for unstableconstituents(e.g. NO2). Certificatesof analysisfor calibration
gasesareincludedin thereport.

• N02-to-NO conversionefficiency (CE) check is performedaccordingto the procedurein
Method 100andtheresultsoftheCE checkareincludedin thereport.

• In somecases,a non-standardcalibrationgasvalueis generatedusingAlmega’s STEC “gas
divide?’. If used, the gas divider will be field-certified according to EPA Method 205
“Verification of the Gas Dilution System for Field InstrumentsCalibration” and the

certificationdatais includedin thereport.



Figure5-1. ContinuousEmissionsMonitoring System
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TABLE 5.l. ALMEGA CEMS - EQUIPMENT SPECIFICATIONS

ANALYZERS

fjc:~jflj~
Manufacturer

02
Teledyne

C02
Servomex

NOx
ThermoElectron

CO S02___
ThermoElectron l WesternResearch

Model 326RA 1400B IOA/IOS 48/481-I 721A2
Analytical Principle E-ChernicalCell NDIR Chemiluminescent NDIR-GCC NDIJV
Ranges %: 0-5, -10, -25 %: 0-5, -tO, -20 ppmv: 0-2.5,-10, -25,

-50, -100, -250, -1,000
ppmv: 0-20,-50,-100,
-200, -500,-1k, xl0

ppmv:0-10, -25, -50,-100,-
200, -300

Accuracy,% of Full Scale -i-f- 1% +/- 1% -4-f- 1% +1- 1% + 0.5%
Repeatability,% of Full Scale 0.5% 0.5% 0.5% 0.5% 0.5%

Sensitivity,% of Full Scale 0.5% 0.5% 0.5% 0.5% <2%of Range
Zero/SpanDrift, % of Full Scale +1- 1%, in 24 Hrs +1- 1%, in 24 I-Irs ±1- 1%, in24 I-irs +/- 1%, in 24 1-Irs -

ResponseTime 3 Seconds <2 Seconds 1.7 Seconds <2.0 Seconds 30 seconds
Linearity, % of Full Scale C 1% C 1% C 1% C 1% < 1%
Output IVDC,5VDC 0.IVDC,IVDC IVDC,IOvDC IVDC,IOVDC 0-IVDC

OTHER CEMSEQIJIPMENT ____________

Sp~~onditioner_______________ ~hartR!~order ______ _____

Systemused PEIn~IY ~!citu Systemused PLiinfl
Manufacturer Almega Universal \4anufacturer Yokogawa

Model (in-house) Model 540 \4odel Model 2400
Principle Refrigeration Refrigeration ‘en Response 3 sec.

Max, Inlet Temperature 300 F 500 F Input Voltage user-selectable
Max. Inlet Pressure 50 psi 50 psi :hartSpeed user-selectable

Max. Flow Rate 10 SCFH 7.0 Lpm :hart Width 10 inches
Max. WaterConcentration 50% 50% Jutput user-selectable

Outlet Dew-PointTemperature <37 F 35 F -i-f- 4 F No. of Channels 30 user-select.30 calc’d

Dew-PointStability -+1- 0.5 F Colors 10 color, user-selectable
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5.2 EPA Method 19 — StackGasVolumetricFlow Rate(Calculated)

In this Method,thestackgasvolumetricflow rateis stoichiometricallycalculatedusingactual or
published fuel gas characteristicsand monitored data.The stack gas volumetric flow rate is
calculatedbasedon fuel rate,theheatingvalueof thefuel, and theapplicableF-factor(per EPA
Method 19). The stoichiometric result is corrected for excess air using measured02
concentrationor otherparameter(e.g. CO2). The equationusedto calculatestackgas flow rate
follows.

DSCFM = Q~* HV * Pa I 1,000,000 * 20.9 / (20.9—02)

where: DSCFM = Stackgasflow rate,dscfm
= Fuel meterflow rate,cfm

HV = Fuel higherheatingvalue,Btulscf
Ri = Fuel dryoxygenF-factor,dscf/MMBtu
02 = Stackgas02 content
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6.0 QUALITY ASSURANCEAND QUALITY CONTROL

Almegaappliesstringentquality assuranceandqualitycontrol(QA/QC) proceduresto ensurethe
validity of measurementsfor all test methods.The following section discussesgeneral and
project-specificQAIQC measures.

6.1 GeneralQA/QC

Generally, Almega’s QAIQC proceduresfollow guidelines from the “Quality Assurance
Handbookfor Air PollutionMeasurementSystems,”Volume I throughIII. And, proceduresfor
pretestpreparationand calibration of sampling equipmentare followed. Standardizedwritten
procedures,calculator programs, and computer spreadsheetsare used for test planning, pre-
survey, equipment checklist, preliminary calculations, testing, data analysis, and reporting.
Pretestequipmentpreparationand maintenanceinclude organizationof thefollowing equipment
prior to testing:

• Mobile RM CEM testvan:Checkfluids, fuel, mechanicalconditions,verify operationof
CEM instruments,samplelinesandsampleconditionerprior to thedateofthesourcetest.

• SamplingEquipment:Checkmeterboxes,pitot tubes,manometersandthermocouplesto
ensurein goodworkingconditionsandin propercalibrations.Precleansamplingtrainsand
sealall openingsprior to use.

Table 6.1 showsthe testequipmentcalibrationschedules.Table 6.2 showsthe testequipment
maintenanceschedules.

6.2 Project-SpecificQA/QC

This project included specific QAIQC activities requiredto validate the test results. These
QAIQC activities arebasedon thetest methodsdiscussedin Section4 andgenerallyacceptable
test procedures.Reference Methods used for source testing are promulgated by the US
EnvironmentalProtectionAgency (EPA). Any deviationsfrom publishedMethodsareapproved
in advanceby theregulatoryagency,prior to implementationif possible.Project-specificQA!QC
activitiesandresultsthat may impacttestresultsare discussedin Section3.
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TABLE 6-1. TEST EQUIPMENTCALIBRATION SCHEDULE

TypeOf Calibration StandardOr MethodOf -

Equipment Period Calibration

Thermocouples 6 Months MercuryThermometer,threepoint calibration
(ice, boiling water,hotoil)

Dry GasMeters 6 Months CalibratedTestMeter

Field Barometers 6 Months Mercury Barometer
Checkprior to usage

S-TypePitot 6 Months, EPAMethod 2, Measurephysicalconfiguration.
checkpriorto usage Reshapepitot tips or calibrateif

configurationdoesnotmeetthe limits.

Pressuregauges 6 Months Five-pointcalibrationagainstmanometer

I month Three-pointcheck

Temp.Meters 6 Months PrecisionPotentiometer

CEM Systems Bimonthly, Specifiedby Manufacture.
or poorperformance



TABLE 6-2. TESTEQUIPMENT MAINTENANCE

Equipment CheckFor Correction Frequency

CEM Systems Absenceof As required Bimonthly
malfunction, by the or dependon
noise,drift, manufacture performance
conversion
efficiency
for NO~anlzr.

Pumps Absenceof Inspect,clean, 300 hours
leakage,flow, Replaceparts of usage
propervacuum

Flow Devices Levelling, Clean,replace, 300hours
zeroing, or re-calibrate of usage
obstruction,
deformation

Calibration Expiration Re-certi~’, 2 monthsand
Gases date,tank ordernew prior to field
Pressure gases testing

Regulators Malfunction, Repairor 3 monthsand
Gauge replace priorto field
precision testing

GasDivider Malfunction Repairor Monthly and
precision replace beforefield testing

Condensers Leakage, Repairor Monthly and
temperature replace beforefield

testing

Heatedlines Leakage, Repair,Clean, Monthly and
temperature, replace beforefield
cleanliness testing

c-8415
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APPENDIX A

GENERALCALCULATIONS AND FORMULAE



GENERAL CALCULATIONS

Standardconditions: 29.92in.Hg, 68 °F

GasMoistui~eat standardconditions(scf): ~ = K2*VCOND

K2 = 0.04707@ 68 °F, 0.0464@60 °F

Samplevolume atstandardconditions(sd):
Vmstd Kl *Vmacf*Ym*(Pbar+dH/136)((Tm+460)
Ki = 17.64~ 68°F, 17.38 @60°F

Percentof water: %H20= I 00*Vmstd((Vmstd+Vwtr)

Dry molecularweight: Md = (44*%co2+32*%o2+28*(%N2+%co))/loo

Wetmolecularweight: M~= Md*( I -%H20/l0O)+I St(%H20/100)

Stackgaspressure(In. Hg): Pstk= Pbar~Psta/l3.6

Averagevelocity head: Ave. dP= {SQRT (dP)}2

Stackgasvelocity(tjs): V 85.49*Cp*SQRT(dP)*SQRT((Ts+460)/(Psnc*Mw))

Percentof excessair: %EXCA = 1OO*(%O2~0.5%C0)/(O.264(%N2~(%02~O.5%C0)))

Stackgasflow (scfln): Q5TK = 60(l~%H20/100)*V*A*(528/(Ts+460))*P$tk/29.92

Concentrationat3% 02: PPM @ 3% 02 = PPMmeasurea*I 7.9/(20.9%02)

Emissionslb/MMIBtu:

lb/MMBtu=PPM* 1 0-6*(MW lb/lb-mole)/SVMole*Fd*20.9/(20.9~%0z)
Emissionslb/hi:

lb/hr = PPM* 10~*((MWlb/lb~mole)/SV)*Fd*FF*(I050BtuIscf)*20.9/(2O.9~%02)

CALCULATIONS FORMETHOD 100:

Corrected PPM = (PPMmeasuredCo)*Cma/(CmC0)

Where: C0 = Averageof initial andfinal biaszeros
Cm = Averageof initial andfinal biascalibrations
Cma= Certifiedgasvalueusedfor the biascalibration.

I-



GENERAL CALCULATION-S - continued

CALCULATIONS FORMEThOD 100, continued

CalibrationError= 100*(Certifiedvalue-Anlzrresponse)/Anlzrrange

PercentBias= 100*(Directanlz.response-Biasresponse)/Anlz.range

SystemZero/SpanDrifls 1 0O*(Final~Initial)/Ana1z.range

Linearity= 100*(Aniz. mid. gasresponse-Predictivevalue)/range

WherethePredictiveValuefor themidgasis foundby astraightline drawnbetweenhi
gasandzerogascalibrationpointswhich canbecalculatedfrom the straightline

- equation,Y=mx*b wherem is theslopeofthe line andb is theY-intercept.The
calculationis doneby a computerspreadsheetfor Method 100.1.

DEFINITIONS

A: Stackcrossarea,Squarefeet
Cp: Pitotcoefficient

OrificePressure,In. H2O
MW: Molecularweight
Md: Dry molecularweightof fluegas
Mw: Wetmolecularweightof fluegas
Pbar: Barometricpressure,In. FIg

Psta: StaticPressure,In. H2O
Ps&: Stackpressure,in, Hg

Stackdifferential pressure,In. H20
Qstk: Stackgasflow, scfhx
Tm: Metertemperature,F
Is: Stackgastemperature,F
Vcond: Volumeofwatercondensation,ml
Vm: Metervolume,acf
Vmstd: Samplegasat standardconditions,scf
Vwtr: Watervaporvolume, scf
Ym: Metercorrectionfactor

Specificmolarvolume,379.5dscf/Lb.moleat60F, or 385.3 dscf/Lb.moleat68F
FF: Fuel Flow Rate(SCF/HR)
Fd: Dry Fuel Factor,for naturalgasFd8710Dscf/MMBTU at 6SF.

4~—2-
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CARB Testing Approvals
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CEMS — Resultsand Calculations
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RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility: Sause Brothers
City: Olympic, Seattle
Source: ICE-Port Board
Date: 09/20/2006
Operator: TA IRS Test Duration: 10 mm.

GasData DiR-Cal For: 9120
Type ES. CERT zero Cal
02
nd
nd

Nox

25

nd

1000

12 0

441 1

Run
No.

Date
Time
Start

Gas
Type

Gas
Value

RM Direct
Calibration
Response

System Bias Response Calibration
Drift (7.)

System Bias Error (~j Concentration
Initial Final Initial Final Avg

DAS
Drift-
corr.Zero Span Zero Span Zero Span Zero Span Zero Span

T~
100%
Load

End
9/20
1413
14:23

OT~
nd
nd

Nox

12

441

zero I span
0.00 11.98

1.00 439.20

(IZ)
0.02

0.5

(iSP)
11.93

436

JEL
0

3.6

(tSP)
1191

440.3

(Zdr)
-0.1

0.3

(Cdr.)
-0.1

0.4

0.1

-0.1

-0.2

-0.3

0.0

0.3

-0.3

0.1

J2~L
14.25

682.70

(Ccorr.)
9~%U

6B8.30

12.0

439.2

Th



2

AETS CEMS Data — Run-by-Run Basis

100 % Load-PortBoard
Time 02 Nox
AVG 1425 682.70

14:22:00
14:23:00

14.20
14.30

683.20
68220

_
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RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility:
City:
Source:
Date:
Operator:

Sause Brothers
Olympic, Seattle
ICE-Poil Board
09/20/2006
TA I RS Test Duration: 10 mm.

Gas Data DIR-Cal Eon 9/20
Type j P.S. CERT zero Cal
02
nd
rid

Wox

25

nd

1000

12

441

0

‘I

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero I span

System Bias Response Calibration
Drift (%)

Sysi~T!Lis Error (~t3 Concentration
Initial Final Initiat Final Avg

DAS
(Cm)

Drift-
corr.

(Ccorr.)
Zero
(IZ)

Span
(ISP)

Zero
(tZ)

Span
(ISP)

Zero
(Zdr)

Span
(Cdr.)

Zero Span Zero Span

1
75%
Load

9/20
14:30
14:40

02
nd
nd

Nox

12

441

0.00 11.98

1.00 439.20

0.02

0.5

11,93

436

0

3.6

11.91

440,3

-0.1

0.3

-0.1

0.4

0.1

-0.1

-0.2

-0.3

0.0

0.3

-0.3

0.1

15,80

477.75

15,91

481.04

12,0

439,2
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AETS CEMS Data -- Run-by-Run Basis

75 % Load-PortBoard
Time 02 Nox
AVG 15.80 477.75

14:39:00
14:40:00

1580
15.80

477.30
478.20
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RMCONTINUOUS EMISSIONS MONITORING SYSTEM

Facility: Sause Brothers
City: O’ympic, Seattle
Source: ICE-Port Board
Date: 09/20/2006
Operator: TA / RS Test Duration: 10 mm.

Gas Data DIR-Cat For. 9120
Type F.S. CER’r zero Cal
02
nd
nd

Max

25

nd

1000

12

441

0

Run
No.

1

Date
Time
Start
End
9/20

Gas
Type

02

Gas
Value

12

RM Direct
Calibration
Response

zero j span
0.00 11.96

System Bias Response Calibration
Drift (%)

System Bias Error (%) Concentratf on
Initial Final Initial Final Avg

DAS
(Cm)
17.05

Drift-
corr,

~r.
17.17

Zero
(IZ)
0.02

Span
(iSP)
11.93

Zero
(fZ)
0

Span
(ISP)
11.91

Zero
(Zdr)
-0.1

Span
(Cdt)
-0.1

Zero

0.1

Span

-0.2

Zero

0.0

Span

~O.3
50%
Load

14:43
14:53

nd
rid

Nox 441 1.00 439.20 0.5 436 3.6 440.3 0.3 0.4 -0.1 -0.3 0,3 0.1 311.60 313.03

12.0

439.2



ft

2

AETS CEMS Data -- Run-by-Run Basis

50 % Load-PortBoard
Time 02 Nox

AVG 17.05 311.60

14:52:00
14:53:00

17.00
17.10

310.90
312.30



RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Faculty: Sause Brothers
City: Olympic, Seatfie
Source: ICE-Port Board
Date: 09/20/2006
Operator: TA IRS Test Duration: 10 mm.

GasData DIR-Cal For: 9/20
Type F.S. CERT zero Cal
02
nd
nd

Nox

25

nd

1000

12

441

0

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero j span

System Bias Response Calibration
Drift (%)

System Bias Error (%) Concentration
Initial Final tniUaf Final Avg

DAS
(Cm)

Drift-
cant

(Ccorr.)
Zero
(IZ)

Span
(iSP)

Zero
(2)

Span
(fSP)

Zero
~

Span Zero Span
(Cdr.) =

Zero Span

1

25%
Load

9/20
14:57
15:07

02
nd
rid

Nox

12

441

0.00 11.98

1.00 439.20

0.02

0.5

11.93

436

0

3.6

11.91 -0.1

440.3 0.3

-0.1

0.4

0.1

-0.1

-0.2

-0.3

0.0

0.3

-0.3

0.1

18.30

187.85

18.43

187,89

12.0

439,2



AETS CEMS Data-- Run-by-Run Basis

2

25 % Load-PortBoard
Time 02 Nox
AVG 3830 187,85

15:06:00
15:07:00

18.30
18.30

187.50
188.20

1~



RM CONTINUOUS EMtSSTONS MONITORING SYSTEM

racniw:
City:
Source:
Date~
Operator:

Sause Brothers
Olympic, Seattle
ICE-Starboard
09/20/2006
TA/RS Test Duration: 10 mm.

Gas Data DIR-Cal For: 9/20
1121 ~S. CERT zero Cal

02
nd
nd

Nox

25

nd

1000

12

441

0

‘1

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero span

System Bias Response Calibration
Drift (To)

sysi~r~TasError concentraUon
Initial Final Initial Final Avg

DAS
(Cm)

Drift-
corr.

(Ccorr,)
Zero
(IZ)

Span
(iSP)

Zero
(2)

Span
(ISP)

Zero
(Zdr)

Span
j~~j

Zero Span Zero Span

1
100%
Load

9/20
15:18
15:28

02
nd
xl

Nox

12

441

0.00 11.98

1.00 439.20

0.02

0,5

11.93

436

0

3.6

11.91

440.3

-0.1

0.3

-0.1

0.4

0.1

-0.1

-0.2

-0.3

0.0

0.3

-0.3

0.1

13.90

737.60

13.99

74381

12,0

439.2



2

AETS CEMS Data — Run-by-Run Basis

100 % Load-Starboard
Time 02 Nox
AVG 13.90 737.60

15:27:00
15:28:00

13.90
13.90

737.30
737.90



RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility:
City~
Source:
Date:
Operator:

Sause Brothers
O’ympic, Seattle
ICE-Starboard
09/20/2006
TA I RS Test Duration: 10 mm.

GasData DIR-Cal For: 9/20
Type ES. CERT zero Cal
02
nd
nd
Nox

25

nd

1000

12

441

0

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero span

System Bias Response Calibration
Drift (To)

~st~t~ias Error (%)
Initial Final

Concentration
Initial Final Avg

DAS
(Cm)

Otift-
corr.

(Ccorr.)
Zero
~

Span
(iSP)

Zero
(2)

Span
(ISP)

Zero
(Zdr)

Span
(Cdr.)

Zero Span Zero Span

1
75%
Load

9120
14:30
14:40

02
nd
nd

Nox

12

441

0.00 11.98

1.00 439.20

0.02

0,5

11.93

436

0

3.6

11.91

440.3

-0.1

0.3

-0.1

0.4

0.1

-0.1

-0.2

-0.3

o.o

0.3

-0.3

0.1

15.40

565.20

15.51

569,48

12.0

439.2



AETS CEMS Data -- Run-by-Run Basis

2

75 % Load-Starboard
Time 02 Nox

AVG 15.40 56520

15:41:00
15:42:00

15.40
15.40

562.00
568.40



PM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility: Sause Brothers
City: O~ympic,Seattte
Source: CE-Starboard
Date: 09/20/2006
Operator: TA IRS Test Duration: 10 mm.

GasData DIR-Cal For: 9/20
Type ES. CERT zero Cal
02
nd
rid

Nox

25

nd

1000

12

441

0

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero span

System Bias Response Calibration
Drift (%)

System Bias Error (~F’ Concentration
Initial Final Avg

DAS
(Cmi

Drift-
corr.

(Ccorr.)

Infttat Final
Zero

~
Span
QSP)

Zero
(fZ)

Span
(ISP)

Zero
(Zdr)

Span
(Cdr.)

Zero Span Zero Span

1
50%
Load

9/20
15:46
15:56

02
rid
nd

Nox

12

441

0.00 11.98

1.00 439.20

0.02

0.5

11.93

436

0

3.6

11.91

440.3

-0.1

0.3

-0.1

0.4

0.1

-0.1

-0.2

-0.3

0.0

0.3

-0.3

0.1

16,70

428.30

16.82

431.04

12,0

439.2



2

AETS CEMS Data -- Run-by-Run Basis

SO % Load-Starboard
Time 02 Nox
AVG 16.70 428.30

15:55:00
15:56:00

16.60
16.80

437,80
418.80



RM CONTINUOUSEMISSIONS MONITORING SYSTEM

Facility: Sause Brothers
Cfty: Olympic, Seattle
Source: ICE-Starboard
Date: 09/20/2005
Operator: TA / RS Test Duration: 10 m~n.

Gas Data DIR-Cal For 9/20
Type F,S. CERT zero CaJ
02
nd
nd

Nox

25

nd

1000

12

441

0

‘I

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero j span

System Bias Response Calibration
Drift (%)

System Bias Error(~t~ Concentratton
Initial Final InftIaI Final Avg

EMS
(Cm)

Drift-
corr.

(Ccorr.)
Zero
(IZ)

Span
QSP)

Zero
(fZ)

Span
(ISP)

Zero
(Zdr)

Span
(Cdr.)

Zero Span Zero Span

1
25%
Load

9/20
16:00
16:10

02
nd
nd

Nox

12

441

0.00 11.98

1.00 439.20

0.02

0.5

11.93

435

0

3.6

11.91

440,3

-0,1

0.3

-0.1

0.4

0.1

-0.1

-0.2

-0.3

0.0

0,3

-0.3

0.1

18.10

242.70

18.23

243.35

12.0

439.2



I
2

AETS CEMS Data -- Run-by-Run Basis

25 % Load-Starboard
Time 02 Nox
AVG 18.10 242.70

16:09:00
16:10:00

18.10
18.10

241.80
243.60



Appendix C2

CEMS — Stripchart
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RM CALIBRATION DATA

FACILITY: Sause Brothers
CITY: Olympic, Seattle
UNIT TESTED: ICE
DATE: 9/2012006
MSTVO: TAI RS QA/QC

02 Nox

A High Span Gas Concentration 2100 890.00
B Mid Span Gas Concentration 12.00 441.00
C Initial Zero Response 0.00 1.00
0 Init~aIHigh Span Response 20.98 894.10
E Initial Mid Span Response l’ISB 439,20
F Initial System Bias Zero 0.02 0.50
G Initial System Bias Response, Span 11.93 436.00
H Final System Bias Zem 0.00 3.60
I Final System Bias Response, Span 11-91 440.30
J Final Zero Response OOO 1.00
K Final High Span Response 21.00 890.20
L Final Mid Span Response 11.99 445.70
M Analyzer Range 25 1000

Response Time (sec) 34 46
N initial Linearity = ((E-C)-((D-C)xB)/A) x IOOIM 0.0 -04
O Final Linearity = ((L-J)-((K-J)xB)/A) x IOO/M 0.0 0.4
P Initial PM Cal Etror, Zero (%F.S.) = fC/M] x 100 0.0 0.1
Q Final PM Cal Error, Zero (%F.S.) = [i/MIx 100 0.0 0.1
P Initial RM Ca! Error, Mid (%F.$.) = [(E-BØ4J x 100 -0.1 -0.2
S Final RM Ca! Error, Mid (%F.S.) = [(L-B)/MJ x 100 0.0 0.5
T Initial PM Ca! Error, High(%F.Sj = [(D-A)/M] x 100 -0.1 0.4
U Final PM Cal Error, High(%F.S.) = [(K-A)IM] x 100 0.0 0,0
V Initial System Bias, Zero (%F.S.) = [(F-C))/MJ x 100 0.1 -0.1
W Final System Bias, Zero (%F.S.) = [(H-Jfl/MJx 100 0.0 0.3
X Initial System Bias, Upper (%F2.) = [(G-D~)/M)x 100 -0.2 -0.3
Y Final System Bias, Upper (%F.Sj = [(I~k*~)JMJx 100 -0.3 -0.5

Average NOx Converter Test, (%) - (from stripchart) = 90.8%
* 0 or E, whichevergaswasused for bias check
** K orL, whichever gas was used for bias check



ReferenceMethodQA!QC

Facility: SauseBrothers
City: Olympic, Seattle
Source: ICE
Date: 09/20/2006
Operator: TA / RS

N02-to-NO CONVERTER EFFICIENCY CALCULATION

N02 CONCENTRATION(Co): 33.20
AUDIT GAS WITH NO MODE (C1): 0.73
AUDIT GAS WITH NOx MODE (C2): 30.88

CALCULATIONS:
D1=~C2-C1t= 30.15

D2=ICO-C21= 2.32

% CONVERTER EFFICIENCY: %CED1*100/Co= 90.8

AcceptanceCriteria* (Yes/No‘~

D2<lppm: no
%ConverterEfficiency> 90%: yes

STATUS: PASS

* N02-to-NO ConversionEfficiencymustbegreaterthan 90%,OR

N02-responsemust bewithin I pprnv ofexpectedvalue.

ci-
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crdershould not be used wt’en gas
pressure ~ be’ow 150 p~gAssayDate: 26-Sep-05 Expiration Date: 26-Sep-08

REQUESTED ASSAY
COMPONENT Concentration Concentration
Carbon Dioxide 44 ‘I. 4.50 ± 0.05 %
Oxygen 21 % 21M ± 0.3 ‘I.
Nitrogen Balance Balance

Reference StandardEmI~oyedFor Analysis:

I SRM

Con~nfl~n Comp~nt BaI~ra C~(No, NTRM No. E~.Date Sam~eNo. T~

I ~ ± 0.026 ¶4 Cathon Dioxide Nitogen CC62828 950808 O4~O6/O6 PA GMIS[ 21.11 ± 0.14 % Oxygen Nitogen CC62828 950606 041081Ce PA OMiS

Compwient Cnbon Dioxide Eat Triad Mab~s:906/2005
~~thar hitormabon fl Trial I Tna~2 Ttial 3 I
~anufacturer~ Hewlett Packard Zero 0 0 0 %
ModetNumber 5890A Reteroilce 4.991 5.OCe 6.039 %
Sadal Number 3336A54620 Candidate 4.486 4.498 4.544 %
MPRLast Calibrated: D9~9/O5 Resuft 4.494 4,498 4.514 %
S.naly&aI Pri,dple: FID & ICC Ey&~abon VALID VALID VALID

MEM~ftJ4~UXTCAL RESULT: 4.502 %

Compo~ent Oxygen Fnl mad Mah~s:9126t2005
Malyzer Infomialjon
Manufacturec Hevi4ettPadcard Zero

Tr~I ThaI 2 mat p Units
0 0 0 ¶4

Modal Number 58gOA Reference 21.12 21.11 2115 %
SerialNumber 3336A54620 Candidate 20.959 20.945 21.01 %

MPRLast Cflbmted: o9f’I3)V5 ResuR 20.95 20.95 20.97 %
M&ytcal Prtdç~e: PlO & TCD ~alua~n VALID VALIQ VALID

MEAN ANALYTEAL RESULT: ZO.95 %

Analyst S~gnathr•:f/~/~?ir’ Eric Barton Approv.d by:

____________ Da~1dConno~y

S

AIR UQtJIDE AMERICA, L.P. Region Office • 8832 ace Road. Santa Fe Spnngs,CA 90670-2516

thPJRLIQUIDE

CERTIFICATE OF ANALYSIS
Interference-Free Multi-Component EPA Protocol Gases

Note: Analytical uncertainty and NIST traceability are in compliance with EPA-6001R-97/1 21
Section No. 2.2, Procedure G-1

Cybnder Number: CC143871
Customer: ALMEGA ENVIRONMENTAL Shipping Order Number: 17980986

HUNTINGTON BEACH, CA Transfer Number:
P.O. Number: hotNumber --.SFS89905
Item Nun’ther: Valve: CGA59O

Cyl. Pressure: 2000PSIG

Analysis Informadon

Phone:(562) 945-1383• Fax: (562) 593~1156
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CERTIFICATE OF ANALYSIS
Interference-FreeMulti-ComponentEPA ProtocolGases

Note: Analytical uncertaintyand NIST traceability are in compliance with EPA-600/R-97/121
Section No. 22 Procedure . G-1
Cylinder Number: CCI 60917

Customer: ALMEGA ENVIRONMENTAL
HUNTINGTON BEACH, CA

P.O. Number:
Item Number:

Assay Date: 6-Sep-06 Expiration DMc: 6-Sep-09

Shipping Order Number 22179821
Transfer Number:
Lot Number: SFS1 00034
VaWe: CGA 590
Cyl. Pressure: 2000PSIG
trder should not be usedwhengu

pessure Is below 150 p~g

COMPONENT
CarbonDioxide
Oxygen
Nitrogen

REQUESTED
Concentration

9%
12 ‘I.

Balance

Reference StandardErnr,JovedForAR3IVSIE

Analysis Information

SRM
Concertat~on Comp~ient Ba~ance C~tNo. ~fl~MNo. E~p.DaIs Sam$e No

5.D1~ ± O.O3~ % Carton b.co~e N~bogen CC42826 95~C8 C6.~8 ~ SMIS
21,19 * oil O~gen N~ogen CC62828 950808 06)29/08 PA OMIS

Cihtpooent Carbon Dioxkls First Tnad Ma~y~is:9/5/2006
Ana~yzerIntrmation Tda~I Tnat 2 Tnal 3 Unts
~.jtacSomr HewtetP~d<ard
Model Number 5890A
Serial Number 3336A54820
MPR Last Ca~ibraEed: OS/08m6
AaaW~arPthwiple: PlO & TOO

Zaro
Referertog
Can~date

Resuft
Evahsa~on

0 0
5.027 5,029 5,021
9.021 9.015 9,020
8.994 8,985 9,004

VALID VALID VALID

¶4
¶4
¶4
%

MEAt~ANALYTICAl. RESULT: 8,994 W~
Cot~~~onent Fr5t TriadM*y~s: 9~I2OO6
Mmzer nforma~n
Manufathjrer He~4eIIPad(ard
ModelNumber 5890A
Seria’ Number 3336A54620
MPRLast Caubrated: OaFISiOG
Anbl~t Pdndple: FID& TOO

Tna~1 147 2 Tna~a Units
Zero

Reference
Car,thdate

Result
Evakiatioti

0 0
21,25 2127 2127
12.07 12,08 12.07
12.04 12.03 12.02
VALID VALID VALID

%
%
%

%

MEMARALYPCALRESULTL 12,03

Edo Barton Approv.d by: ~Tren

AIR LIQUIDE AMERICA, Li’. Regbn Office • 8832 DLCe Road, Santa Fe Sphngs, CA 90670-2516

ASSAY
Concentration

899 ± 0.11 %
12.0 ± 0.1 %

Balance

AnalystSIgn,thr.:

Phone: (552) 945-1353 • Fax- (562) 693-1156



RECERTIFICION of ANALYSIS

ANALYSIS SUMMARY
•--nT~1~or154T

2
sioa ~ -—S-

..I!~!~i Tr.a4J2 Triad3 Units
Zero •Vdc 1

Reference Intial Analysis Vdc ]
Caqd:date Yda j

-omt~-~7~soiTi4iOFTh~~
Trlad4 Tflads Irtads Units

Zero 0 0 0
Reference 772 773 773 . Vdc
C~ndida1e 69~ 89~ 692 . Vdc

Resu!t ppm I
VAIJD VkLID VAUD

~L~M.N~LI11Ce~ RESV..T ..aP.pri........

Res~jll 691 0 889.6 B90 8 ppm
Evaksation VALID VALID VALID

ME~NA.’1k.yIlcALRrsLr.T agoo porn -~

AIR UQUIDEAMERICA, L.P. Region Office • 8832 Dice Road. Santa Fe Spnngs, CA 9O67O~25l6

Phone:(562) 945-1383• Fax: (562)693-1156
—



QUIDE~

RECERTIFICATION OF ANALYSiS
~rference-FreeMulti-Component EPA Protocol Gases
AnalyticaluncertaintyandNIST traceability are in compliance with EPk-6OD/R~97/12l

SecUonNo, 2.2, Procedure . ci-i

Cylinder Number: CC62403
Customer: ALMEGA ENViRONMENTAL & TECHMCAL Shipping Order Number 17644036

HUMTft4GTON BEACH CA TtansferNumber:
P.O. Number: 300a00 Lot Number: SFSSOQGO
Item Number: V&ve: GGA 660

Cyl. Pressure: 1200PSK3
tylindor should not be used when

Assay Oate~ 24-Au~-O5 Expiration Date: 24-Aug-07 gas pressLre s bebw iSO psi~

Component
REQUESTED
Concentration

ASSAY
Concentration

Nitrk Oxide 441 ppm 441 ± S ppm
NOx 441 ppm
Nitrogen Balance Balance

Empio~edFor Analysis:

Conceotration Cotnpcsle,t aaI&~te Cyt No.
SRMorGMJS

NIRM No. Ew. Oste Samp~Na,
‘fl

Type
495 S S ppn~ H*tO~de t4aro~en CC17995~ 9FS63200 O9~6/O6 QA GMtS

Analysis ~nrormation:
Compon,nt Nitric Q~de First Tha~An&ys~s 02/17/04

trIa’ 1 Trial 2 Tri& 3 Urn4s “‘]

Second mad Ma(ys~s 08124(05
.

Tha$ 4 TrialS ThaI 6 UnitsAnalyz& ~nformM~bn
Manulacturer BocIq,~an Zero Vdc Zero 0 0 0 Vdc
Mod& Number 951A Reference Vdc Reference 501 500 501 Vdc
Seri& Number~ 00100538 C~nd~date NcW&ANALVS~S ‘/de Candidate 447 447 447 Vdc
MPRt~ast Ca~bra%ed: 08/02/05 Resufl
Analytical P,c,p~e.Chem&zrnmescent Evaluation VAUD VALID VALID

MEANANALYTIGALREStJLT:

ppm

441.0 ppm

Re,u~t
Evakjallan

44t6 442,5 441.6
V~jI) VALID VALID

MEANANALYTtALRESULT:

ppm

441.9 ppm

-- L-tkC~VV
k~~Iyst S~nature: Approved by: ‘ Edt Baron

AIR UQUIDE AMERICA, L.P. Region Office • 8632 D~ceRoad, Santa Fe Spnngs, CA 90670-2516

Pfl’3ne: (562) 945-1383• Fax (562) 693-1156



wjA~RUQU~DE~.
-~ CERTIFICATE OF ANALYSIS

Interference-Free Multi-Component EPA Protocol Gases
Note: Analytical uncertaintyand NIST traceabilityare in comp~ancewith EPA-600/R-971121

Section No. 2.2, Procedure. G-1

Cylinder Number: CCt71 907
Customer: ALMEGA ENV(RONMENTAL Shipping Order Number 18339741

HUNTtNGTON BEACH, CA Transfer Number:
P.O. Number: Lot Number: SFS90837
Item Number: VaWe: CGA 660

Cyl. Pressure:t 2000PSIG
ty~thder shou’d not be used when

Assay Date; 31-Oct-05 Expiration Date: 31-Oct-07 gas pressureis bek,w 150 psig

REQUESTED ASSAY
,ç~~ponent Concentration . Concentration
Nitric Oxide 4$ ppm 45.3 ± 0.7 ppm
NOx , 45.3 ppm
Nitrogen Balance Balance

Reference Standard Employed For Analysis:
I
J

SRM0rGMIS
Concentration CompOnent B&ance Cyl. No. NIRM No. Exp. Date Sample No, T

49.4 ± 0.6 ppm u~tcOMe Nitrogen CCI%515 SF673789 O4/15~O7 ~G S

- ,alysis Information:

Cons one~~~
Ma~yt&Infotma ton

N,tric Qx~ea F~ist Triau AneI~sis 1U~24iC~5I Second Tried Ana~yii?ib!alJO5
Tda~1 TnS 2 TrPa[!L Unils 3 Trial 4 Trial S Tria’ 6 Un~s

Manufacturer Bedcman Zero 0 0 We J Zero 0 0 0 Vdc
Model Number 951A Reference 491 491 491 VdC Reference ‘492 492 491 Vdc
Sedal Number 00100508 Candidate 449 450 449 Vt I Candidate 452 451 451 Vdc
MPR Last Caltrated: 10110/05 Result
Ma4iCa~PrfrtcTp~e: Cherr,~lum’mescor,t Evakiation

45.11 45,27
VALJD VALW)

45.17
VALID

ppm I
I

Resuft
Ev&LJafton

45.38 45.28 45,38
VALID VALID VALID

MEAN ANALYnCAER~&JLT:

ppm

MEAN ANALYTICAL RESULT: 4~2l jpç~g~ 45.35 ncsn

Analyst ~ Approvedby: ..._iiii~ii )‘t .~ ~ David Gonnofly

AIR LIQUIDE AMERICA, LP. Reg~onOthee • 8832 D~ceRoad, Sanra Fe Sprrngs, CA 90670-2515
Phone: (562) 945-1383 • Fax ~562)&Q3’1156



3434 Route22 West,Branchburg, NewJersey 08876 USASpectra Gases, Inc. ISO 9001 :2000

Shipped from: 80 Industria~Drive, A’pha, NJ 08865

CEkTIFICATE OF ANALYSIS EPA PROTOCOLMIXTURE
PROCEDURE#: GI

CUSTOMER: Almega Environmental CYLINDER #: CC-94737
SGI ORDER 11: 0088807 CYLINDER PRES: 2000 PSIG
ITEM#: 1 ‘ CGA OUTLET: 660

300978

CERTIFICATION DATE: 5/1/2006
EXPIRATION DATE: 11/1/2005

CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTtCAL

COMPONENT ASSAY CONCENTRATION CONCENTRATION ACCURACY
Nitrogen Dioxide 4/24/2006 3301 ppm 33.2 ppm +1- 3%

5/1/2006 33.33 ppm

BALANCE Air
PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION

Nitric Oxide NTRM-81684 CC-133685 99~5ppm

INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION

DATE(S)
Nitrogen Dioxide CAI-400-CLD 6L09004 Ghern 4/24/2006

THIS STANDARD ~SNIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: - DATE: 51112006
FRED PIKLJLA

Tel: +1 908-252-9300 Fax: +1 908-252-0811
www.spectcagases.com
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MN Pacific Falcon Reading taken by Steve Sonn~,9120/06

Starboard
Time Rack Position RPM HP. Fuel, gph

3:20 1.05 935 1800 120.7

3:25 1.05 935
3:30 1.05 933

3:35 1.22 851 1380 91.7
3:40 1.22 853
3:45 1.22 852

3:49 1.35 750 875 60.0
3:53 1.38 749
3:58 1.38 750

4:04 1.56 590 400 28.0
4:09 1.56 590
4:14 1.56 592

Avg overE-3 Cycle 124125 83.19

PORT
Time Rack RPM H.P. Fuel, gph

2:18 1.16 901 1595 106.9
2:23 t16 902
2:28 1.16 699

2:35 1.32 810 1100 73.1
2:40 1.32 809
2:45 1.32 810

2:48 1.46 715 750 51.5
2:53 1.46 719
2:58 1,46 719

3:01 t6 570 315 22
3:06 1.6 570
3:11 t64 566

Avg overE-3 cycle 1028.75 65655

~ /
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ATTACHMENT A

MN Kflhyam
Emission Reduction Summary

A. Trip Logs Summary

Line Haul Distances

SCAQMD Jursidiction 82 16.87%
VCAPCD Jurisdiction 44 9.05%
SBAPCD Jurisdiction 130 26.75%
SLOAPCD 60 12.35%
MBUAPCD Jurisdiction 100 20.58%
BAAQMD Jurisdiction 70 14.40%

486
SCAQMD and BAAQMD miles include the turn into the Port

B. Emission Factors

Baseline
NOx 11.31 gms/bhp-hr Reference: Almega Source test of MN Klihyam
PM 0.53 gms/bhp-hr Reference: GM EMD Manufacturers Specification
NOx Correction for California fuel 1 Almega testing already done with California fuel
PM Correction for California fuel 0.8
Corrected NOx 11.31 gms/bhp-hr
Corrected PM 0.424 gms/bhp-hr

Repower
NOx 4.87 gms/bhp-hr Reference: USEPA Tier 2 Emission Limit
PM 0.107 gms/bhp-hr
NOx Correction for California fuel 0.87
PM Correction for California fuel 0.9
Corrected NOx 4.2369 gms/bhp-hr
Corrected PM 0.0963 gms/bhp-hr

Revised 10/08/2006



ATTACHMENT A

C. Emission Reductions

MN Klihyam
Emission Reduction Summary

Methodology for calculating emission reductions: SCAQMD Rule 1631 - Pilot Credit Generation Program for Marine Vessels
(SIP-approved MSERC calculation method peer reviewed by USEPA)

Emission reductions (tons/yr) = (EFbase-EFrepower) x ECF x Fuel Burn / 454/2000
where ECF = Energy Consumption Factor

C~1Emission Reductions by Segment

EFBase = 11.31 gms/bhp-hr
EFrepower = 4.87 gms/bhp-hr
ECF = 22.61 bhp-hr/gal

Reference: Almega Test
Reference: USEPA Tier 2 Emission Limit
Reference: ElectroMotive 8-710 Tier 2 Certificate of Conformity
22.61 bhp-hr/gal = 1/(0.314 lb/bhp-hr/7.1 lb/gal) @900 RPM

Line Haul segment
NOx
PM

Local Los Angeles/Long Beach/EI Segundo segment

NOx
PM

Local San Francisco, Richmond, Martinez segment
NOx
PM

Total Emission Reductions NOx
Total Emission Reductions PM

79.24 tons/yr
3.67 tons/yr

12.97 tons/yr
0.60 tons/yr

5.39 tons/yr
0.25 tons/yr

97~6Otons/yr
4.52 tons/yr

Revised 10/08/2006



ATTACHMENT A

MN Klihyam
Emission Reduction Summary

C.2 Emissions Reductions by Air District

NOx
Local Segment Total % of All

tons/yr
SCAQMD 12.97 26.34 26.99%
VCACPD 0.00 7.17 7.35%
SBAPCD 0.00 21.19 21.72%
SLOAPCD 0.00 9.78 10.02%
MBUAPCD 0.00 16.30 16.71%

17.22%

Line Haul Segment
tons/yr tons/yr

13.37
7.17

21.19
9.78

16.30
BAAQM[) 11.41 5.39 16.80

79.24 18.36 97,60
~PM

: Line Haul Segment
tons/yr

Local Segment
tons/yr

Total
tons/yr

% of All

SCAQMD 0.62 0.60 1.22 26.99%
VCACPD 0.33 0.00 0.33 7.35%
SBAPCD 0.98 0.00 0.98 21.72%
SLOAPCD 0.45 0.00 0.45 10.02%
MBUAPCD 0.76 0.00 0.76 16.71%
BAAQMD 0.53 0.25 0.78 17.22%

3.67 0.85 4.52

Revised 10/08/2006



ATTACHMENT A

E. Trip Logs

E.4. Data Reduction
Total run hours
Total trips
Avg/trip hrs/trip

MN Klihyam
Emission Reduction Summary

Service Engine H.P Load Factor Fuel
Consumption

gal/hr

Total
Hrs
Actual

Total Fuel
Consumed
Calculated
gal

Total Fuel
Consumed
Adjusted for
Actual, gal

% of total
Fuel

Line haul

Local Los Angeles/El Segundo/Long Beach

Local Richmond/Benecia/Martinez

3,627

2,925

2,925

0.93

0.75

0.75

192.2

155.0

155.0

2,568

521

217

493,597

80,799

33,578

449,486

73,578

30,578

81.19%

13.29%

5.52%
3,306 607,975 553,642

E.1. Line Haul Trips 3/10-05-3/10-06
From To # trips Hrs Avg hrs/trip
Richmond Los Angeles 20 1039 52.0
Long Beach Richmond 5 353 70.6
Richmond Long Beach 1 50 50.0
Los Angeles Richmond 9 445 49.4
El Segundo Richmond 7 343 49.0
Martinez Long Beach 2 92 46.0
Los Angeles San Francisco 1 40 40.0
Rodeo Long Beach 1 50 50.0
Long Beach Martinez 1 56 56.0
El Segundo Benecia 2 100 50.0

49 2568 52.4
One trip on 12/16/05 115 hrs (weather delayed), average load factor = 0.45
2453 hours at 0.97 load factor, 115 hours at 0.1 load factor
Composite load factor = 0.93

E.2. Local Los Angeles/Long Beach/El Sec

E.3. Local Richmond, Martinez, Benecia

jundo 3/10-05-3/10-06
# trips

157
Hrs Avg hrs/trip]

521.2 3.3J

3/10-05-3/10-06
# trips

85
Hrs Avg hrs/trip

216.6 2.5

3305.8 for 3/10/05 - 3/10/06
291 for 3/10/05 - 3/10/06
11.4 for 3/10/05 - 3/10/06

Revised 10/8/2006



M/V Pacific
Falcon
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A. Fuel Logs Summary

46,652 63,484 0 28,201 138,337

2004 Millennium
Dawn, Gal

Millennium
Star, Gal

Tug Eagle
Gal

CF Campbel Total
Gal All Tugs, Gal

January
Febw~y

1764224 048
18,062 12115 28~4O 0 5~717

March 6,635 11,493 26,234 0 44,362
April 12,935 22,176 13,644 0 48,755

~!Y____ ~_11~ ~Q~P
June 8,521 0 36,636 0 45,157
July 25,877 0 22,042 0 47,919

~9~!_____ ~1~P2P
September 29,260 0 27,618 0 56,878
October 7,254 0 21,386 0 28,640
November 12,666 0 34,868 0 47,534
December 14,612 0 29,033 0 43,645

2005 —

180,844 70,611 281,940 0 533,395
Millennium
Dawn, Gal

Millennium
Star, Gal

Tug Eagle
Gal

CF Campbel
Gal

Total
All Tugs, Gal

J!~y!ry__ 6009 0 18415 0 24424

~_i~i~____9
March 11,591 0 29,195 0 40,786
April 17,036 0 27,055 0 44,091
Ma~y i4~32 0 2~402 0
June 31,514 0 11,640 0 43,154
Jujy 637 0 17030 0 17667

~L~_
September 43,440 0 0 0 43,440
October 42,018 0 0 0 42,018
November 31,310 0 0 0 31,310
December 19,548 17,512 0 0 37,060

2006 —

267,311 17,512 151,803 0 — 436,626
Millennium
Dawn, Gal

Millennium
Star, Gal

Tug Eagle
Gal

CF Campbel
Gal

Total
All Tugs, Gal

January 24152 24014 0 0 48166
Februa~y 22~50O 3~470 0 28,201 90,171
March
April

~y~,—__——_—_—____~————-—-~
June

*——————————*—-—.~*——————____ —~———

Aygy~i____
~——. ~____

October
November
December
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Total fuel consumed most recent 12 months period March 2005 through February 2006

Vessel J~,Gal % of Total
Millennium Dawn 280 8211 56 69%
Millennium Star 80,9961 16.35%
~
CF Campbell 28,201 5.69%
Total 495,340 100.00%

Revised 10/08/2006



B. Trip Logs

From To # trips Hrs Avg hrs/trip
San Francisco LA/LB 8 584 73.0
LA/LB San Francisco 23 1811 78.7
San Francisco Ellwood 4 280 70.0
Ellwood LA/LB 15 632 42.1
LA/LB Ellwood 15 480 32.0

58.3
San Francisco trips include San Francisco, Martinez, Richmond, Alameda, Rodeo, Avon
LA/LB include Los Angeles, Long Beach, El Segundo

6.2. Local Los Angeles/Long Beach/El Segundo 3/01 -05-2/28-06

Includes idle hours for vessel while loading, cleaning, safety check etc

B.3. Local Richmond, Martinez, Benicia

Includes idle hours for vessel while loading, cleaning, safety check etc

6.4. Data Reduction
Total run hours
Total trips
Avg/trip hrs/trip

5174 for 3/01/05 - 2/28/06
118 for 3/01/05 - 2/28/06

43.8 for 3/01/05 - 2/28/06

5,174 569,268 495,340

B.1. Line Haul Trips 3/01-05-2/28-06

65 3787

# trips Hrs Avg hrs/trip
29 838 28.9

3/01-05-2/28-06
# trips Hrs Avg hrs/trip

24 549 22.9

Service Engine H.P. Load Factor Fuel
Consumption

gal/hr

Total
Hrs
Actual

Total Fuel
Consumed
Calculated
gal

Total Fuel
Consumed
Adjusted for
Actual, gal

% of total
Fuel

Line haul

Local Los Angeles/El Segundo/Long Beach

Local Richmond/Benicia/Martinez

2,845

610

610

0.70

0.15

0.15

139.4

29.9

29.9

3,787

838

549

527,838

25,031

16,399

459,290

21,781

14,269

92.72%

4.40%

2.88%
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c. Emission Reduction calculations

ci. Trip Logs Summary

Line Haul Distances __________________________________________________ ____________________________________
For Line Haul Trips from/to S.F. to LA For line haul trips from/to Ellwood to LA
SCAQMD Jurisdiction 82 16.87% 82 56.16%
VCAPCD Jurisdiction 44 9.05% 44 30.14%
SBAPCD Jurisdiction 130 26.75% 20 13,70%
SLOAPCD . 60 12.35% 146
MBUAPCD Jurisdictior 100 20.58%
BAAQMD Jurisdiction 70 14.40%

486
SCAQMD and BAAQMD miles include the turn into the Port
Approx. 70% of the total line haul hours are for trips between S.F. and LA, remaining 30% are for trips between Ellwood and LA

C.2. Emission Factors
Engine H.P. NOx

lbs/hr
co

lbs/hr
HG

lbs/hr
PM

lbs/hr
Millennium Dawn 35168 2200 43 88 2 06 0 64 0 4
Millennium Star 35166 2200 43.88 2.06 0.64 0.4
Tug Eagle 35128 1500 See gms/bhp-hr data below
CF campbell 35168 2000 59.82J 1.56[ 1.41 0.33

Engine H.P. NOx CO
I

HG PM Corrected Corrected
NOx (note 1) PM (note 1)

Millennium Dawn
Millennium Star

35166
3516B

2200
2200

gms/bhp-hr
9,06
9.06

gmsThhp.hr~,
0.43
0.43

gmslbhp-hr
0.13
0.13

0.08
0.08

gms/bhp-hr gmslbhp.hr
~,,~JJ’’6ö~

8.511 0.07

CF Campbell
1~—__-~-~__~~1~9 JOJP .._11~

0.32
010 7~o~iJ_o~8

12.761 0,0635168 2000 13.58 0.35 0,07
Note 1: Correction factor for Califomia fuel NOx 0.94, PM 0.8
Fleet Average Baseline Emission Factors
Fleet average emission factor calculated using the forn,ula=

Example: Fleet Avg NOx factor = gms/bhp-hr

2039.78 11.24 0.70 0.13 0.09 10.56
(emission factor for Millennium Dawn x % contribution to total yearly fuel + EF MillenniUm Star x % contribution of Millennium Star
to total yearly fuel + EF for Tug Eaglex % contribution total yearly fuel + emission factor for CF Campbell x % contribution of
CF Campbell to total yearly fuel)
% fuel contribution numbers taken from the table in Attachment A, Fuel Logs Summary (Table at the end)
9.06 x 0.5669 + 9.06 x 0,1635 + 18.10 x 0.2126 + 13.58 x 0.0569
= 11.24

0.07

Baseline
Fleetwide
NOx (corrected for California fuel)
NOx (corrected for Califomia fuel)
Nox baseline used for emissions reduci
CO
HC
PM (corrected for California fuel)
Total Fuel

From table above
Actual source test of Pacific Falcom by Almega
Per CARB direction, use the lower number

Repower
NOx
PM
NOx Correction for Califomia fuel
PM Correction for California fuel
Corrected NOx
Corrected PM

Reference: USEPA Tier 2 Emission Limit

10.56 gms/bhp-hr
9.74 gms/bhp-hr
9.74 gms/bhp-hr
0.70 gms/bhp-hr
0.13 gms/bhp-hr
0.07 gms/bhp-hr

495,340 gallons/yr

4.87 gms/bhp-hr
0.107 gms/bhp~hr

0.87
0.9

4.2369 gms/bhp-hr
0.0963 gms/bhp-hr
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c.3. Emission Reductions

Methodology for calculating emission reductions: SCAQMD Rule 1631 - Pilot Gredit Generation Program for Marine vessels
(SIP-approved MSERC calculation method peer reviewed by USEPA)

Emission reductions (tons/yr) = (EFbase-EFrepower) x ECF x Fuel Burn / 454/2000
where ECF = Energy Consumption Factor

EFbase =

EFrepower
ECF =

G.4 Emission Reductions by Segment

9.74 gms/bhp-hr
4.24 gms/bhp-hr

22.61 bhp-hr/gal

Reference: GM EMD Manufacturers Specification
Reference: USEPA Tier 2 Emission Limit
Reference: ElectroMotive8-710 Tier 2 Certificate of Conformity
22.61 bhp-hr/gal = 1/(0.314 lb/bhp-hr/7.1 lb/gal) © 900 RPM

62.94 tons/yr
To/Fm S.F. to LA line haul segment
To/Fm Ellwood to LA line haul segment

Local Los Ang,~!es/LongBeach/El Sn

NOx 2,98 tons/yr

Local San Francisco, Richmond, Martinez, Avon, Rodeo segment

NOx

Total Emission Reductions NOx

C.5 Emissions Reductions by Air District

1.96 tons/yr

67.88 tons/yr

44.06 tons/yr
18.88 tons/yr

NOx
Line Haul Segment

tons/yr
Local Segment

tons/yr
Total

tons/yr
% of All

SCAQMD 18.04 2.98 21.02 30.97%
VCACPD 9.68 0.00 — 9.68 14.26%
SBAPCD 14.37 0.00 14.37 21.17%
SLOAPCD 5,44 0.00 5.44 8.01%
MBUAPCD 9.07 0.00 , ~07 13.36%
BAAQMD 6.35 1.96 8.30 12.23%

62.94 4.94 67.88

Line Haul se~i~/

NOx

Revised 10/08/2006
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